The Shanxi Graben System has been the location of large, devastating intraplate earthquakes in the past, making it an ideal location for the study of the temporal recurrence of intracontinental earthquakes. This study conducts a paleoseismic investigation on the North Wutaishan Fault (NWTSF) at the Northeastern end of the graben system. The Shanxi Graben System is located in North China between the Ordos Plateau and the Taihang Mountains. The NWTSF fault is an 85km long normal fault bordering the southern edge of the Daixian basin.
System is located in North China between the Ordos Plateau and the Taihang Mountains. The NWTSF fault is an 85km long normal fault bordering the southern edge of the Daixian basin.
The fault trace was mapped using high resolution satellite imagery in order to determine locations suitable for paleoseismic study. Three trenches were excavated for paleoseismic and slip rate investigation at the eastern end of the basin. Large amounts of erosion and deposition observed in all three trenches may have been caused by the lateral migration of the Yangyan River to the north of the study area. Southward deposition from a fan to the north of one of the trenches resulted in stratigraphy with an antithetic sense of dip, away from the basin. A Real Time Kinematic GPS survey of the area surrounding one of the trench sites highlighted two relict stream terraces that were faulted. Thought to represent the last two faulting events, they show displacements of 2.9 and 2.5 meters, which equate to moment magnitudes of 7.1M and 7.0-7.1M
respectively. Horizontal extension rates of 0.4-0.7 mm/yr were estimated from a hanging wall paleosol and a footwall terrace with corresponding ages. These rates are similar to those of past studies as well as estimates of Pliocene-Quaternary extension, suggesting the region has shown a consistent rate of extension since at least the late Pliocene.
